In the present paper, the author desires to report a somewhat atyp ical form of progressive muscular dystrophy, rather resembling Erb's infantile type, of extremely benign and �low progress. In the cases examined it has occurred as a hereditary affection now in the fourth generation. The number of individuals disabled thus far has been fourteen. Of the seven living members with the disease, all but two have been examined by Roentgen ray, and of these five, four show distinct changes in the pineal gland, producing shadows in the roent genogram. The evidence presented by the cases reported in the pres ent paper, togethet· with that of previous communications in this field, creates a strong probability of the existence of a close relationship between progressive muscular dystrophy and disease of the pineal gland.
In order to understand the evolution that has now placed this dis ease among the endocrinopathies, a rapid survey of the development of the syndrome, together with the most important contributions thereto in the last few decades, is almost indispensable and is herewith included. The cases studied have been placed at my disposal by Dr. Pearce Bailey, of the Neurological Institute, and for his valuable sug gestions and actual assistance, I desire to express my appreciation and my thanks.
Historical.1-The first observations on muscular atrophies are found in Boerhaeve's Aphorisms (1709), in which Van Swieten mentions the involvement of the deltoid and that of the intrinsic hand muscles. Later, Charles Bell described syndromes including progressive muscu lar atrophy. But it was reserved for Aran and Duchenne in 1850 to give the first good description of progressive muscular atrophy. Fol lowing them, the French physicians called this type of disease "atrophic musculaire progressive type Duchenne-Aran." Shortly thereafter, Cru veilhier, on the basis of a necropsy, stated that the cause of the disease lay in abnormality of the spinal gray; and ever since then the discussion 2 has waxed hot as to whether the lesion is in the spinal cord or in the muscles themselves. A third theory explained it as a trophoneurosis (Remak, Schneevogt, Jaccoud), with disease of the sympathetic system as a basis. This idea was soon given up. As histolog1c technic improved and positive findings in the spinal cord increased, the sup porters of the myelopathic character of the disease seemed to carry the day ( Luys, Hayem, J affroy and especially Charcot). Charcot, as a result of many investigations, declared the large multipolar ganglion cells of the anterior horns to be the trophic centers of voluntary muscles and that in their allerations the cause of atrophic muscle disease was to be found. Duchenne himself, although originally arrayed on the side of the myopathic nature of the trouble, came around to Charcot's view. So likewise Erb. In spite of the fact that most neuropathologists agreed with Charcot, Friedreich opposed him. In his monograph2 of 1873 the latter defended the myopathic nature of the trouble in many cases. Thus, he stated that as a result of successive extreme exertions in the same muscle groups, especially in a constitutional diathesis weakening the muscular system's resistance, the atrophies occurred. He described cases following shortly after typhus, typhoid, measles, acute rheumatism, cholera and even after the puerperium, and there upon declared the condition to be one of "polymyositis chronica pro gressiva." The changes in the anterior horn cells he considered secondary to the muscle deterioration. But the majority of neurologists stood behind Charcot. Then in 1878 Lichtheim presented a case with high-grade atrophy of great extent in which no cord changes were seen at all, nor were any evident in the peripheral nerves. Therefore, he came to the necessary conclusion that changes in the anterior horn cells are not a sine qua non of the condition, and further, that Charcot's theory could not be the true one. Charcot's preeminence, however, still carried the day. Finally, more recent investigators, after care fully separating all conditions that resembled the progressive muscular atrophies, such as poliomyelitis, chronic multiple neuritis, atrophies with joint lesions, syringomyelia, and so on, from them, two distinct types remained; those that did show spinal cord changes, and those that did not. In 1876 Leyden proposed to separate hereditary forms, on account of their etiology and the localization of the atrophies (pelvic girdle), from the Duchenne-Aran type, and at the same time he showed their resemblance to the hypertrophic type. Lastly, Erb, in 1882, on the basis of a vast variety of cases personally examined by him, declared that there were two distinct types of progressive muscuiar atrophy, different in their syndrome, localization, evolution, and in their objective behavior, as well as in their anatomic foundation; a spinal lot 3 atrophic form and a muscular dystrophic form. To this differentiation even the Charcot School assented. But even here it did not take long to discover that there were transitional forms, and in each group of cases intrinsic differences. These depend on the different muscle groups first affected, and on the degree and nature of the muscle changes. Thus have arisen the many confusing types of the disease, and not, as at first thought, distinct diseases. One great work which we ought to be thankful to Erb for having done for us is that he grouped all these muscular types in one large family, which he called dystrophia muscularis progressiva.3 In this family he included his juvenile muskelatrophie, pseudohypertrophie infantile form and the hereditary forms. The spinal types he placed under the name "Amyo trophia spinalis progressiva, Duchenne-Aran." Soon thereafter Lan douzy and Dejerine ( 1885) described two cases of "atrophie de l'enfance"• in one of which they obtained a necropsy. To their great surprise, they found no changes in the spinal cord, and described the case as a new one, differing entirely from the Duchenne-Aran kind. They called it "myopathie, type facio-scapulo-humeral," and a second type with "integrite de la face, type scapulo-humeral." Undoubtedly these types are nothing else than the Erb juvenile form, which at times involves the face and again does not.
In the course of time, all observers, Charcot and Marie included, agreed to accept this classification·of Erb's:
1. Dystrophia muscularis progress iva (infantum).
a. It is characteristic of the·familial, hereditary forms to exhibit con ditions at times of one of these groups, at others, of another group; so that in several generations of the same family individuals will be found to conform with almost any one of the types outlined above. It is so with the family herein studied.
TYPES OF THE DISEASE
Various authors have described atypical forms of muscular dys trophy, that is, they were atypical either in their course or their chron-4 icity, or else in the groups of muscles affected or in the intensity of such impairment; in the presence or absence of contractures; in the slow or rapid involvement of the entire skeletal structure, together with the muscular, making of the patients helpless cripples, and ending in death in a comparatively short time. Some of these important types it may be well here to describe and classify, so that their important characteristics may serve to differentiate them at the same time from the group of cases which I propose to submit further on in this paper. It will also be noticed that as we progress the recent authors show more and more marked a tendency to include symptoms referable to the sympathetic nervous system, including the endocrine glands.
Barsickow's group is late in appearance, slowly progressive and not fatai. It was the first group of great importance, studied by Barsickow• in 1871, and consisted of twenty-four cases occurring in two families from one ascendent through five generations. This series resembles most closely the series herewith to be presented, and yet differs from it in noteworthy particulars. It is presented in extenso for its impor tance. A composite picture of Barsickow's cases showed that the members of the widely scattered families in which they arose were as a rule in good health and lived to be old. The greatgrandfather had only a stiffness in gait and carriage, and yet twenty-three of his descendants (five out of seven of his immediate children) showed muscular disease, not only in function, but also in muscle volume. The members seem to have been attacked without rule, seemingly showing some predisposition in heredity. The children remained healthy if the parents were unaffected, and there were an equal number of males and females attacked. The cause of the original incidence, Barsickow states, was probably lead poi�oning, for this original grand father was a typesetter and had had many attacks of lead colic. In some cases chlorosis, cholera and varioloid acted as preceding agents conducing to the development of the trouble. The onset in seventeen of the cases was at the following ages: five between the ages of 10 and 20, se\'en between 20 and 30, and five later in life.
It was ushered in by almost simultaneous affection of both an upper and lower limb, or both upper and lower limbs. The serratus anticus was among the first muscles to cause trouble. The most promi nent symptom was the disturbed muscular function; in the mildest cases being stiffness and rapid exhaustion, going to absolute paralysis of single muscles, or entire groups in severe cases. The involvement was symmetrical. In most of the cases the diseased muscles gradually disappeared or atrophied, and hypertrophy was very rare. Frequently there was a lordosis with winged scapulae, with protrusion of the 5 shoulders or flattening of the chest. Fibrillary twitching was rare, only once in fact. There was in the skin occasionally loss of pigment or abnormal coloring. Of the eleven who died while under Barsickow's observation, one was over 80 years of age, four over 70 years, three over 60, one 58 and two 33. So that the disease apparently did little to cut short their lives.
Taking up Barsickow's individual cases, those that showed symp toms seemingly not accounted for in the usual syndrome of dystrophia musculorum progressiva, we see in his Case 1 the complaint of rheuma toid pains in many parts of the body, dirty brown pigmented skin and patches of vitiligo. Case 19 was that of a woman of 40 in whom the fingers and toes easily fell asleep and got cold, white and waxy in the winter. Case 7 was that of a woman in whom the disease began at the menopause.
The reason I mention the above symptoms, which in the light of our present knowledge are referable to a disturbed autonomic nervous system with inclusion of the endocrine glands, is that the theory oi Remak, Schneevogt, Jaccoud, and Dumenil relative to the dependence of the affection on such disturbance of the vegetative system has now been shown to have some foundation.
The microscopic examination of the muscle fibers in Barsickow's cases showed changes in the muscle fibrils, some of which were much thickened, while between the primitive muscle bundles were many fat cells and connective tissue. The skin spots appeared in the neighbor hood of recently affected muscles. In three cases with necropsy there was no abnormality of the nervous system demonstrable, and yet the author inclined to the idea that the disease is of a "vasomotor-trophic nerve character." The Barsickow cases undoubtedly belong to the Erb juvenile and adult types.
In Friedreich's group of cases the disease was early in appearance, rapidly progressive, and fatal. Friedreich6 published the cases of four brothers whose mother was unaffected by the disease, but two of whose maternal uncles died of it in their 15th and 16th years. The brothers cited died at 5, 6, 12 and 16 years of age. Intellectually they were all well advanced. The affection began in the weakness of the lumbar muscles, with constantly increasing difficulty in arising from a sitting posture. Muscular atrophy began in the muscles on each side of the spine at the same time. There then arose a difficulty in raising the arms to the shoulders on both sides. One of the victims died of suffo cation from an asthmatic bronchial attack. In this series of cases the rapidity of the course to a fatal termination is the characteristic. The necropsy showed, among other atrophies, that the pectorals were reduced to thin grayish-red, skin-like lamellae, through which the ribs showed.
In Gowers' group the disease was early in appearance, rapid in progress, and was fatal in adolescence. Gowers' in a clinical lecture in 1879 reported four brothers, aged 9, 10, 5 and 3 years, all affected, whose parents were both healthy, but whose maternal uncle died at 15 of a wasting muscular disease. These patients had a little difficulty in putting their feet down on the floor on account of a tense, shortened Achilles tendon. The extensors of the knee and hip were weak; the flexors of the hip were feeble. The latissimus dorsi and the lower part of the pectorals were gone. There were no sensory changes, the kneejerks were absent and there was a marked lordosis. The upper limbs were weak, although they moved freely. Gowers reports that out of 220 cases that he collected from the literature, 190 of the patients were male and thirty were female. While he mentions Barsickow's cases, yet he excludes them from his statistics, because they were all of the adult type. Some generalizations from these 220 cases are drawn by Gowers: ( 1) the disease almost never is heard of on the side of the father; (2) the age of onset is an etiologic factor of great importance and occurs in the worst cases before the 6th year, the more severe the case, the earlier it begins; ( 3) occasionally the disease follows physical injury; ( 4) shortening and permanent contractions of certain muscles lead to distortions in !he positions of the joints; especially contraction of the calf muscles, leading to inability to place the heels on the floor; ( 5) the patients lose the power of standing at 10 or 12 years of age, and death comes on between 14 and 18 years; ( 6) of diagnostic importance is not the actual muscular enlargement, but the distribution of the muscular disease, especially the wasting of the lower pectorals and the latissimus dorsi; (7) the later the appear ance of the disease, the more slowly it advances; the older the patient, the better the prognosis.
The commentary on these cases is that some of the conclusions, especially the last, are quite contrary to our type of the disease to be described hereinafter.
Erb's8 types are of the accepted classification of progressive muscu lar dystrophy. In one of the publications of Erb3 he gives a general description of the juvenile type of the disease, saying that it begins always before the 20th year and usually with atrophy of the upper arms and shoulder girdle muscles and is often combined with hyper trophy. There are no reactions of degeneration and no muscular fibril- lary twitching. The following muscles are almost constantly affected; pectorals (except the clavicular portion), cucullaris, latissimus dorsi, biceps and brachialis anticus and the long supinator. The glutei are weak and calves large. The disease lasts from 20 to 40 years with periods of quiescence. He states that this juvenile form is identical with Friedreich's hereditary progressive muscular atrophy. These latter forms belong in the same group with pseudohypertrophy.
In one publication,8 Erb gives the results of the examination of the available pathologic material of all these forms and says in sum marizing that all the noticeable changes are in the muscle fiber chiefly, from an increase in volume to absolute disappearance of the muscle. There is an increase in the muscle nuclei and these are both normally and abnormally placed. There are clefts in the long axis of the muscle between the muscle fibers and an increase of connective tissue is found with a later deposit of fat cells and a thickening of the vessel walls. As a result of the identical pathologic findings in all forms of this elusive muscle disease, he proposes the classification of all these forms as types under the generic term of dystrophia musculorum progressiva. This classification has already been given earlier in this paper.
Among other types the next cases of importance in the development of the semeiology of the disease were reported by Prager.9 Here the patients, two in number, were children of first cousins, who themselves were free of the disease. The importance of the citation of one of these cases is in the fact that while the patient, a woman of 48, had always had a waddling gait and a difficulty in going upstairs, yet after her first puerperium, which lasted three months, the difficulty in walk ing was so intensified that she needed support. Her muscular system gradually underwent the usual atrophies in the pectorals, latissimi, trapezius, rhomboids, biceps, deltoids, triceps and supinator longus; but these atrophies were disguised by masses of fat in the arms and legs. To these physical signs, however, were appended the statements: ( 1) the patient was easily excited and then developed a tremor; (2) there was difficulty in deglutition for fifteen years; ( 3) dyspnea in cold weather and ( 4) increase in stools. Further on is the remark that the patient had a "struma" on the neck and complained of urticaria. That is, she was a hyperthyroid subject. We shall find as we go along in the analysis of the symptoms as presented by the author frequent indications of disturbance in the endocrine system. In all probability, had such indications been then understood, there would have resulted a far wider range of symptoms in the muscular dystrophies; for what to the older observers probably appeared negligible in this regard, now assumes great importance. We shall see how more and more often 9. Prager, M.: Dystrophia musculorum progressiva, Dissert., Erlangen, 1891.
in later years investigators have described conditions present in progres sive muscular dystrophy, apart from the actual muscle changes, that are seemingly part of the disease process; which conditions have received but scant reference in the earlier works, presumably because they seemed so utterly adventitious. So Hahn10 states that skeletal anomalies are often seen and the idea is now that these are part of the condition of progressive muscular dystrophy; and he cites Fried reich that bone atrophy is not secondarily due to disease of the bone through immobility of the joint, but to nervous and trophic influence. Eulen berg 1 1 had a case which was combined with acromegaly. Hahn's con clusion is that because so many cases show bony changes, there may be some connection between the two.
Bregman12 cites cases in which together with a "facies myo pathique" there was difficulty in looking up and in closing the eyes; inequality of the pupils and of the palpebral fissures. This is interest ing from the fact, to be shown from our own cases, of the frequent involvement of the pineal gland; in which condition just such eye muscle difficulties arise (Bailey and Jelliffe 18 ) . Bregman's cases fur ther showed internal glandular disturbances as follows : In Case 1 the patient could not close the eyes properly and had nyctalopia; also there was intense sweating of the extremities with cyanotic hands and a pulse of 100. In Case 2 there was marked prognathism, the upper teeth standing prominently forward; the skin was mottled like marble. In Case 4 the hands and feet were livid; there was large skeletal develop ment of the hands and feet in contrast to the rest of the skeleton, and marked protrusion of the upper jaw. In Case 5 there was extremely large body growth. In these cases there is manifestly disturbance of both pituitary and thyroid glands.
Cestan and Lejonne14 publish two cases with contractures and state that it 1� banal to say that contracture� accc.. mpany all forms of progres sive muscular dystrophy, but that ordinarily contractures are slight and rarely sufficiently marked to alter the general attitude of the myopathic patient. Schultze16 presents two cases, both with necropsy, of brother and sister; in the former there was a thinning of the long bones, the humerus being thinner than the middle finger of a normal hand, and 9 the medullary cavity very small. The sister had a stiffness in all the joints of the body, with atrophy of the bones. Schultze states that he had found only two other instances in the literature in which was found bone atrophy with muscular dystrophy, one a case of Fried reich's and the other Le Gendre's.16 In all these cases the atrophy was a concentric one of the long bones with no diminution in the length. In Le Gendre's case there was also an undue hypertrophy of the geni tals, with an enlarged prostate gland in a youth aged 20; while Fried reich's case showed infantilism in the sexual organs, voice and facial expression. The necropsies in Schultze's cases showed no apparent changes in the spinal cord, not even in the ganglion cells, and he there fore concludes that we must look elsewhere than in the nervous system for the cause of this "riddle-like disease," and advises us that we cannot neglect the theory of predisposition, with accidental factors superimposed, such as overstrain, trauma, underfeeding, infection and intoxication.
0. With11 published a familial type of the disease affecting three boys in one family and sparing the four girls. What interests us in these cases is the involvement of the tonsils, which were hypertrophied, a chronic angina, a hypertrophied lower jaw, with difficulty in mastica tion and deglutition.
An article of extreme importance on account of the cure of the patient, by Marina/8 describes a case of a girl of 8% years of age, who had all the signs of a beginning dystrophy with hypertrophic del toids and gastrocnemii and so weak in the shoulder girdle group that she could barely lift her arms horizontally. He lost sight of her for five years and then she appeared again entirely well and cured. The author corresponded personally with Erb in this matter, questioning him as to whether a patient with muscular dystrophy had ever in Erb's experience been cured, or whether he had ever seen "formes frustes" of this disease. Erb replied that he had never seen a single case of "formes frustes"-they had all been progressive-but that he had seen one single case of cure in a young English girl. Erb and Marina agreed that the cure in both of these cases was to be credited to the normal evolution of the patient; presumably to the fact that following the beginning of menstruation, normal development of the internal secretion succeeded, a most pregnant idea in the light of our present knowledge of the interrelation of the ovaries with the other endocrine glands. A fitting companion piece to the above is the case of Levi and Rothschild19 of a myopathic atrophy which showed considerable improvement on pituitary extract. Henri Claude20 in 1908 described a case of familial progressive muscular dystrophy of rather different character from the usual in that the patient had asymmetrical atrophies, more marked on the right side. Besides the muscular condition, the bones on the right side were less developed than on the left side, as shown by roentgenogram, and there were vasomotor changes particularly evident in the right hand, with perspiration and cyanosis. In cold weather the patient could not use this hand on account of the disability thereby occasioned. The temperature of the right hand was constantly lower than the left and the sphygmomanometric pressure was also less on the right side, Claude drew the conclusion from these findings that the whole disease picture does not embrace merely the muscular difficulty, but includes as well the central or peripheral nervous systems.
Jendrassik21 after citing the cases of Marina and Erb, above men tioned, in which a seemingly spontaneous cure had been accomplished in muscular dystrophy coincident with adolescence, presents two some what similar cases, of which the one was a true progressive dystrophy. This patient was a girl who, just before puberty set in, had had the dystrophic process cease, and then after menstruation had been estab lished became entirely cured, even to the return of the knee reflexes. There had been a precocious body growth between the lOth and 11th years, in which the breasts had participated, growing to a mature size, Von Werdt22 describes a case with necropsy, which arose in a woman at the advanced age of 46 and was not familial. It came on after a first pregnancy complicated with phlebitis. She became imme diately bed-ridden, and remained so until her death at 63 years. The postmortem examination showed, besides the usual muscle condition, changes in the thyroid, which had developed a large colloid struma with but a little functionating tissue, a small tumor in the spleen, softened suprarenals, small pancreas, somewhat atrophic ovaries and small fatty deposits in the liver. This case is interesting and suggestive as having developed after a disturbance of the ovaries due to a late first pregnancy.
Boveri23 described several members of a family afflicted with muscle dystrophy in which some of the muscles had been entirely replaced by fibrous tissue or fatty tissue, and thought it remarkable that all of the patients had also exophthalmic goiter. Collins and Climenko,2• among their numerous cases, make rr.ention of the general growth anomalies in several, apart from the general muscular dys trophy. Thus, one patient had a general adenitis with abnormal teeth, especially the incisors, and undescended testicles. Another one had spongy gums, poor and irregularly placed teeth, a high arched palate, long uvula with large tonsils; at the age of 14 this patient was under sized and had as yet no signs of puberty.
Other authors report the presence of anomalies in the skull with asymmetry. Seegard in 1905, on the basis of twenty-one cases, dis puted the hereditary factor in the etiology and claimed the entire process to be a metabolic one.
M'Crudden and Sargent,25 in a careful laboratory study of a case of progressive muscular dystrophy, showed that a condition of hypo glycemia probably underlay the great muscular fatigability. On account of the close relationship between hypoglycemia, muscular asthenia and deficiency of the suprarenals and hypophysis, epinephrin and pituitary extract were administered with resulting improvement in health, strength and weight.
DISCUSSION OF PATHOGENESIS
\Ve see that the more recent investigators have severally and indi vidually been approaching a position regarding progressive muscular dystrophy whose supports are disturbances in the endocrine glands, and have begun to consider the actual muscular disturbances merely as incidents in a widespread affection. And indeed, when we consider the converse of the proposition, namely, that known endocrine glandu lar disturbances, especially those of the pineal gland, have produced in the muscular, bony, and vasomotor systems conditions very similar to those found in the muscular dystrophies (although not all at one time in any one patient), we must accept some causal relationship between the two. It may be here not amiss to cite, among many obser vations, some of those that bear directly on this latter proposition. First and foremost is the contribution of Bailey and J elliffe13 on tumors of the pineal gland. In their own case, one of the prominent symp toms, and one for which the patient originally sought relief, was diffi culty in walking. The several examinations disclosed a hypotonic condition of the muscles of the legs. Furthermore, the patient had grown fat rapidly. In some of the cases appearing in the literature of pineal gland tumors, cited by Bailey and J elliffe, symptoms and signs are disclosed that are interesting to us now in the light of the fi ndings in progressive muscular dystrophy. We quote some of these. Mas sot's26 patient complained that his leg could not support him. Feil chenfeld's�n patient showed great weakness of the lower extremities with much loss of motor power. One of Nothnagel's2 8 patients had a very marked disturbance in gait of a waddling character and the gen eral bodily musculature was weak, and although the man was large and seemingly strongly built, he had much fat deposited throughout. 28. Nothnagel, H.: Geschwulst d. Vierhiigel, Hydrocephalus abflissen von cerebralfliissigkeit durch die Nase, \i\fien. rued. Bl., 1888, 11, 162.
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Of interest is Zenner's29 patient, who developed marked contractures in both arms. Von Hoesslin30 describes a patient with pineal tumor, who, although he had no paralysis, did develop extreme weakness of the lower extremities so that they could no longer support him. HempeP1 observed a patient who developed general muscular weak ness, and later became bedridden on account of contractures in the extremities, so that he was almost unable to move hand or foot. He lay in bed all drawn together. Joukovsky82 describes an infant of 6 days with pineal cyst who had contractured arms. Marburg's33 patient developed much fat and showed weakness in one upper extremity and diminished motor power in both lower extremities. Hart34 published a case in which among the prominent symptoms was increasing muscu lar fatigability.
Raymond and Claude35 reported a case most apropos of a glioma of the pineal gland in a boy of 10. He began to grow fat, and grew weak rapidly. Then the left leg became feeble, so that he could scarcely raise it from the ground. He then developed much muscular weakness and finally contractures in the neck and arms arose. Here   Fig. 3. -The isolated muscle bundle that still remains of the left pectoralis, the rest of the muscle being gone; note the funnel-like neck sunken into the aperture made by the clavicles, and the atrophic arm muscle.
was a syndrome, exclusive of the other signs of the tumor, strongly suggestive of progressive muscular dystrophy.
Finally, Howell's88 patient developed extreme weakness in one arm and leg and in the muscles of the back so that he showed a tendency to fall backward. His legs gave way when he tried to walk. Taking up at this point the manifestations of disease of the pituitary gland, we find it almost banal to refer to the changes in bony struc ture caused in this way.37 Especially in hypopituitarism do we see, combined with fatty development and weak musculature, underdeYel oped bony tissue3 8 with rarefaction. Insufficiency of the suprarenals produces great fatigability in the muscular system ;39 thyroid insuffi ciency, through its effects on metabolism, produces occasionally changes in joints leading to their immobility and to contractures in the muscles and tendons controlling them. By combinations of these disturbances many of the symptoms exhibited in the cases of progressive muscular dystrophy might be produced. It is highly suggestive that the variations in this most elusive disease, which are enlarged on by almost every investigator, have given rise to almost as many types or forms of the disease as there are investigators. And this is not to be wondered at if the syn drome depends on as many variables as are represented by the endo crine glands.
The findings at necropsy in the various types of progressive muscu lar dystrophy do not contradict an internal glandular basis for the disease. Kollarits40 quotes Blocq and Marinesco,61 Flandre,42 and Pennato43 to show that a relatively negative result, in so far as the nervous system is concerned, was obtained by the more recent investi gators. This is to say, in by far the greater number of cases that went to necropsy, no important changes were found in the cerebrospinal system, although in a small number there were minor changes in the anterior horn cells of an atrophic nature. These minor changes are 
Kollarits•o)
. The muscles show a large amount of fatty tissue between the muscle fibers, and a few of the muscle fibers with rounded ends. The width of the muscle fiber varies from the normal and the muscle nuclei are increased in number and are grouped together. There is splitting and vacuolization of the muscle fibers ahd entire disappear ance of certain muscles. At times the entire muscle seems to be a gray, fatty mass (SchaedelH). The bony changes are at times atrophic in character and at times hypertrophic (Eulenberg11). Vve can certainly say that postmortem evidence points to a meta bolic disturbance. But metabolism in the body is so closely interwoven with the activities of the internal glandular system and the vegetative nervous system that they can hardly be considered apart. 
AUTHOR ' S TYPE OF FAMILIAL PROGRESSIVE MUSCULAR DYSTROPHY
It has been my good fortune to observe several members of a large family during the past year who were affected with a type of progres sive muscular dystrophy rather resembling the classic Erb's juvenile form, but differing from it in some particulars. The family tree is herewith given (Fig. 11) . The onset and progress of the disease are graphically desc ribed by one of those affiicteJ, a highly intelligent graduate student of one of our foremost universities, and I cannot do better than to give his own description of this insidious affection:
The muscular disease which afflicts our family is similar in all the cases I have investigated. In my own case the trouble appeared at the age of 3, and was noticed by my peculiar method of arising from the floor. The same difficulty was observed in my brother and my sister during early childhood. A general lack of development of the muscles throughout the body marks our disease; IX and there is an accompanying tightening of some of the tenduns which limits movement. In the case of my brother the heels are raised from the floor as much as three inches when he stands erect ; and my sister is compelled to walk on her toes and the front of her foot so that a special shoe is needed. ·with the advance of years the difficulty in arising becomes more pronounced. I find it much harder to get up from the floor now than it was seven or eight years ago. My sister, father, uncle and aunt, who have the trouble, cannot arise if they fall down, and they cannot get up from a chair of ordinary height. My sister has put on much weight lately, resembling in this my grandfather, who also had the disease. The latter could not roll over in bed, arise, or walk alone. The difficulty in climbing stairs, and in general, in all movement becomes more pro nounced with advancing years. The contractions with the drawing-up feature become worse during the growth from childhood to maturity. There is some reason to believe that this contraction continues slowly through the periods of maturity and especially of senescence. The general health of the affected indi viduals is very good. I cannot remember of illness, or of the report of illness in the case of my father or my uncle ; the family is long lived and intellectually sound. There is no bodily pain connected with the disease. There is only a great physical limitation with its accompanying embarrassment. Tradition has it that the original case of the disease arose at the age of 12 following an injury in the field.
Of the fourteen members of the family through three generations who were affected, six have died, at the ages of 88, 73, 71, 69, 64, and 53. Of those living, three are 69, 66, and 64 years old, wh:le the rest are of the present gc11eration in the teens or twenties. That is, the span of life seems rather to be above the average. In this regard, the affection differs from most of those heretofore cited. Gowers,5 out of a study of 220 cases that he collected, declared that the earlier the disease begins the more severe it is, its usual onset being before 6. Out of thirty of his own patients, twenty-four died between 10 and 20; and the oldest Jived to be only 40. He also gave the predominant male to female ratio of 190 to 30. In our cases, nine were male and five female. Barsickow,6 in his study of twenty-four cases, while giving an age at death closely approximating ours, yet declared the · onset in all of seventeen known cases to be after the lOth year and mostly between the 20th and 30th years, truly ar: adult type. So that our cases differ from these two types in the combination of an early onset and a long, rather benign course.
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Symptomatology : \N e have been able either personally or through their own physicians to examine thus far six of the seven living mem· bers of the family that have the disease. Patient 24 (Fig. 11) was the one originally examined at the Neurological Institute by us. His examination showed the following:
The patient is a man of 23 years, a student. The station is good, though the attitude is somewhat faulty, as is seen by the photograph (Fig. 1) . His head leans forward, with chest retreating ; there is some lordosis, and the arms are held at the side partially contracted at the elbow and wrist joints. The gait is peculiar in that he stoops his shoulders forwards and toes out. If he doesn't stoop his shoulders, his heels will not touch the floor. There is little or no spring in his walk, his whole body jerking with each foot fall. His weight when he is stripped is 108 pounds.
All the deep and superficial reflexes are normal and equal on both sides; there is no Babinski response and there is no clonus.
There are no sensory changes objectively to be elicited, excepting some pain on pressure over the fourth dorsal vertebra ; subjectively he complains of no pain whatever excepting at times "rheumatic" pains in the joints. This soreness in the joints all the affected members of the family experience. Those unaffected with the dystrophy do not have the joint pains.
There are no signs of involvement of any of the cranial nerves, with exception possibly of those controlling the eye muscles. Every dystrophic member of the family gives a history of eye trouble and must wear glasses. These ocular muscle disturbances are important as referring possibly to the pineal gland in its relation to the anterior corpora quadrigemina. His father, also affected with dystrophy, awoke suddenly one morning, blind, and never entirely recovered his VISion. There is no difficulty in swallowing or in speech, and the tongue is protruded in the middle line.
The only external signs of an involvement of the internal glandular system is in the spacing of the incisors, and in the prognathism of the upper jaw. \Ve shall later have occasion to point out the extreme probability of the dependence of the entire syndrome, the bony atrophy, fatty dep o sits in the muscles, etc., on such a disturbance of the endo crine system.
There is no arteriosclerosis; the pulse rate varies from 68 to 72, increasing on slight muscular effort to 90. The blood pressure, systolic, varies from 125 to 145 ; diastolic, from 75 to 100.
The patient is highly intelligent, a postgraduate student at an impor tant university, fitting himself for the philosophical degree. His audi tory memory is good, while his visual memory is very poor. He is fairly frequently depressed, seclusive and shut-in and has a reaction of embarrassment in company. He feels his disability keenly. Urine and blood are quite normal in all particulars. The 'Wasser mann reaction in the serum is negative.
It is in the muscular system that the chief characteristics of the condition lie. The first striking feature is the almost entire absence of the pectorals of both sides, with the exception of the clavicular strands and a few strands of the pectoralis minor (Fig. 3) . Both deltoids are very atrophic, and the intrinsic neck muscles are so much so that the neck seems to fit like a funnel into the aperture made by the clavicles and sternum instead of being attached thereto. The trapezius, the serratus magnus and the rhomboids are only partially atrophied. The biceps and triceps are much atrophied; the long supina tors less so, while the muscles of the forearm are only slightly affected. In the leg the quadriceps and the adductors are smaller than normal and quite inefficient, so that walking upstairs or getting up from a squatting position is a task. It is accomplished by climbing up on the thighs by means of the arms (Fig. 2) . Of the hypertrophies that are present, the infraspinatus is moderately enlarged, as are the calf muscles. The facial muscles show a slight atrophy, with everted and pouting lips, although there is no difficulty in whistling. The electrical excitability is somewhat increased to faradism in all the muscles, while the galvanic response is unaltered in degree and quality, that is, there is no reaction of degeneration, no myoclonus, or myoidema; there is no asynergy and no incoordination. There are no actual paralyses, but There are contractions in the tendons of the arm muscles and of the calf muscles on both sides-contractions, and not contractures.
That is to say, by assuming such positions as will give little tension to the muscles of the particular member examined, the patient recognizes no difficulty in fully extending that limb. Thus, if he relaxes the calf muscles by stooping forward in walking, his heels touch the ground ; but if he stands fully erect with shoulders thrown back, then his heels do not touch the ground on account of the short Achilles tendons.
The photograph showing the arm outstretched to its fullest extent gives an idea of the shortening of the arm flexor tendons, in the resulting flexion of the fingers and wrist (Fig. 4) . When the, wrist is fully flexed, the fingers can be extended; when 1the fingers are fully extended and kept in that position, the wrist cannot be extended at th� same time. It is these contractions that give the patient his greatest difficulty, for they impede the free use of his limbs and are progres sively, although slowly, increasing (Fig. 5 ).
The Roentgen ray shows that the bones of the arm and forearm are very small and thin, though not shorter than the normal (Fig. 6 ).
